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Health Practice
The Inequality Paradox: The Population Approach and 
Vulnerable Populations
| Katherine L. Frohlich, PhD, and Louise Potvin, PhD
Using the concept of vulner-
able populations, we examine
how disparities in health may
be exacerbated by population-
approach interventions. 
We show, from an etiologic
perspective, how life-course epi-
demiology, the concentration of
risk factors, and the concept of
fundamental causes of diseases
may explain the differential ca-
pacity, throughout the risk-ex-
posure distribution, to transform
resources provided through
population-approach interven-
tions into health. From an inter-
vention perspective, we argue
that population-approach inter-
ventions may be compromised
by inconsistencies between the
social and cultural assumptions
of public health practitioners
and targeted groups.
We propose some interven-
tion principles to mitigate the
health disparities associated
with population-approach in-
terventions. (Am J Public Health.
2008;98:216–221. doi:10.2105/
AJPH.2007.114777)
IN WESTERN SOCIETIES,
significant efforts during the last
half century to improve health
systems have resulted in spectac-
ular gains for a wide range of
health indicators.1 A growing
number of studies, however,
show that these gains have not
benefited everyone equally; in-
equalities in health seem to
have increased, at least for some
health outcomes.2–4 This unex-
pected consequence is particu-
larly troublesome in the case of
population-level interventions,
which seek to improve the health
of the entire population.
We distinguish between 3 in-
tervention approaches: the popu-
lations-at-risk approach, based on
Lalonde’s notion of the health
field5; Rose’s population ap-
proach,6 which addresses the
conditions shaping the distribu-
tion of individual risk in a popu-
lation; and a vulnerable popula-
tion approach that addresses the
conditions that put social groups
“at risk of risks”—that is, risks
that generate exposure to other
risks. By shifting the focus to
whole populations, population-
level interventions, which are
based on Geoffrey Rose’s popula-
tion approach, represented an
advancement over a population-
at-risk approach.
We propose, however, that in-
terventions based on population
approaches are not free from
criticism and may have led to
unintended exacerbations of
health disparities. Using the
concept of vulnerable popula-
tions, we attempt to explain how
this can be so. We begin by re-
viewing the notion of “popula-
tions at risk” and its relationship
to Rose’s population approach
and then proceed with a critique
of Rose’s approach based on the
notion of vulnerable populations.
We conclude by suggesting that
interventions addressing the
needs of vulnerable populations
should be used as a complement
to population approaches.
LALONDE’S NOTION OF
“POPULATIONS AT RISK”
The Lalonde Report,5 pub-
lished in Canada in 1974, consti-
tutes a landmark in public health
policy. The report was innovative
in 2 key respects. First, it orga-
nized the understanding of the
determinants of health in a new
way by proposing the following 4
health fields: human biology, the
social and physical environment,
lifestyle, and health care organi-
zation. Second, it proposed that
public health interventions
should focus attention on that
segment of the population with
the highest level of risk exposure
as indicated by health risk behav-
iors (e.g., smoking, alcohol
consumption) or biological mark-
ers (e.g., body mass index, blood
pressure). This second proposal
was based on an analysis of the
major causes of mortality and
morbidity and the underlying
reasons for their occurrence,
which had been identified by
large-scale longitudinal studies
such as the Framingham study.7
It is important to note that ac-
cording to Lalonde, populations
at risk are composed of individu-
als who all showed an elevated
risk for some specific disease.
This segment of the population is
now often referred to as the
upper end of the risk distribution.
Since the 1970s, however, sev-
eral critiques have been launched
at Lalonde’s “populations-at-
risk” approach. First, his profile
of populations at risk was based
on risk factors rooted in behav-
iors that he considered self-
imposed, individual-level life-
style choices. It was argued by
others that the creation of tar-
geted populations based on
these criteria lead to victim
blaming, thereby potentially
stigmatizing these populations.8
In a second critique of the
populations-at-risk approach,
Syme noted that although inter-
ventions based on this approach
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Note. Arrows indicate where the lines of the distribution would be after a population-level approach.
FIGURE 1—Hypothetical homogenous effect of a population-approach intervention on the distribution of
risk in a population.
TABLE 1—Effective Population Approach Interventions That Increased Health Disparities
Intervention Study Resulting Disparity
Cervical cancer screening Katz and Hofer 199413 Women with higher incomes were more likely to be screened for cervical 
cancer in Ontario and the United States than those with lower incomes.
Neonatal intensive care and Victora et al. 200114 New population-level interventions in Brazil increased inequity because 
surfactant therapy to reduce they initially reached those who were already better off socioeconomically.
rates of infant low birthweight
Health information campaigns Federico et al. 200715 Gaps in initiation rates among educational groups may be because of 
regarding smoking comprehensive information campaigns that were most effective 
among individuals with higher levels of education.
might well diminish the risk
profiles of those targeted by the
intervention, the distribution of
newly emerging risk in society
remains unaffected by the inter-
vention because it does not tar-
get change at the level of the
societal forces that induce peo-
ple to engage in high-risk be-
haviors in the first place.9 The
persistence of these forces al-
lows the conditions for new
people to enter the at-risk popu-
lation to replace those who
have modified their high-risk
behaviors.10 Also, in his rebuttal
to high-risk approaches, Rose
argued that a focus on popula-
tions at risk addresses neither
the conditions influencing inci-
dence nor the shape of each
population’s distribution. Rose
proposed a different strategy
based on the conditions that
lead to the distribution of indi-
vidual risk in a given popula-
tion, which is now known as
the population approach.
ROSE’S POPULATION
APPROACH
Rose’s population approach
was based on 2 important prem-
ises: the distribution of risk expo-
sure in a population is shaped by
contextual conditions11 and most
cases in a population are repre-
sented by individuals with an av-
erage level of risk exposure.6 To
illustrate the validity of his first
premise, he famously demon-
strated, using multiple empirical
studies, that the causes of cases
(of individual-level disease) are
not the same as the causes of in-
cidence (of population-level dis-
ease). An insightful example,
provided by Cronin,12 shows that
although the shape of the age-
distribution graph of homicides
per million per annum across the
lifespan of males is the same for
England and Wales and for Chi-
cago, the incidence of homicide
in Chicago is 30 times higher.
Thus, although the biological fac-
tors (such as age) underlying the
individual cases might be the
same for the two areas (the causes
of cases of disease), what shapes
the distributions (the causes of
incidence) is different. With re-
gard to the second premise, Rose
demonstrated, again empirically,
that although the excess risk for
each individual at low or average
risk exposure is small, so many
are exposed to it that in absolute
terms the effect is large. He
therefore argued that focusing ef-
forts on the entire population
and not just on high-risk individ-
uals would be most effective in
diminishing negative outcomes.
Population approaches to inter-
vention based on Rose’s ideas in-
volve mass environmental control
methods and interventions that
attempt to alter some of society’s
behavioral norms.11 A current ex-
ample includes the denormaliza-
tion of smoking through public
bans. An underlying assumption
of Rose’s approach is that, as
shown in Figure 1, everyone’s
risk exposure in the distribution
is shifted to the left (i.e., reduced)
by the same amount, regardless
of one’s initial position in the risk
exposure distribution.
Some empirical examples
demonstrate that the effects of
population-approach interven-
tions have not always fulfilled
Rose’s expectations (Table 1). For
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Source. Adapted from Rose.6(p74)
Note. Arrows depict the shifting of the curve after a population-level approach. Circles indcate where the variation in risk is most flagrant.
FIGURE 2—Illustration of a potential increase in the variation of risk following a population-approach
intervention.
example, among many popula-
tions exposed to population-
approach interventions, there is
an increase in the variation in the
distribution of risk, where those
who were formerly at lower ex-
posure to risk derive more bene-
fits from the interventions than
those who were formerly at
greater exposure to risk. This has
been signaled of late in a growing
literature on the social inequali-
ties in smoking.16,17 As can be
seen in Figure 2, the main overall
effect of risk reduction in such a
situation may mask a differential
intervention effect on risk modi-
fied by the initial level of risk ex-
posure. Assuming that the under-
lying relationship between risk
exposure and the probability of
developing an adverse outcome is
not affected by the intervention,
such a situation is potentially a
powerful generator of health in-
equalities. Although we are well
aware that Rose did not target
inequalities in health in his strat-
egy, we offer what we feel is a
necessary complementary posi-
tion to alleviate some of the un-
intended consequences of this ap-
proach on inequalities in health.
THE NOTION OF
VULNERABLE
POPULATIONS
One of the major shortcom-
ings of Rose’s approach is that it
does not address the underlying
mechanisms that lead to different
distributions of risk exposure be-
tween socially defined groups
within populations. Rose rejected
Lalonde’s notion of the at-risk
group as the primary target for
public health interventions. We
contend, however, that a focus on
vulnerable populations is comple-
mentary to a population approach
and necessary for addressing so-
cial inequalities in health.
The notion of vulnerable
populations differs from that of
populations at risk. A population
at risk is defined by a higher
measured exposure to a specific
risk factor. All individuals in a
population at risk show a higher
risk exposure. A vulnerable pop-
ulation is a subgroup or subpop-
ulation who, because of shared
social characteristics, is at higher
risk of risks. The notion of vul-
nerable populations refers to
groups who, because of their
position in the social strata, are
commonly exposed to contextual
conditions that distinguish them
from the rest of the population.
As a consequence, a vulnerable
population’s distribution of risk
exposure has a higher mean than
that of the rest of the population.
Although they partly overlap,
vulnerable populations are dif-
ferent from populations at risk
(Table 2). The former are de-
fined by shared social character-
istics, whereas the latter are
characterized by a homoge-
neously high level of exposure to
a single risk factor. The distinc-
tion between exposure to single
biologically based risk factors
and sharing social characteristics
is key. Virtually all of the exam-
ples used by Rose to illustrate
his population approach were
based on risk factors for chronic
disease that he explained as
being largely caused by biologi-
cal, genetic, or environmental
factors.
What we refer to as vulner-
able populations, on the other
hand, are populations that share
social characteristics that put
them at higher risk of risks. In
Canada, for example, those vul-
nerable populations whose mean
distributions of risk exposure are
significantly higher than those of
the general population are peo-
ple of aboriginal descent, those
with an income lower than the
poverty threshold, and those who
have not completed secondary
education.18 Although on average
people of aboriginal descent
show a higher exposure to many
risk factors, not everyone in this
vulnerable group belongs to the
high-risk population for any one
risk factor.
The unintended adverse con-
sequence for vulnerable popula-
tions of applying Rose’s approach
is because of, we believe, a lack
of attention to what has been re-
ferred to as the “fundamental
cause.” According to Link and
Phelan,19,20 risk factors and their
accumulation are the expression
of fundamental causes linked to
one’s position in the social struc-
ture. These “causes” are the risks
that generate exposure to other
risks (e.g., low socioeconomic po-
sition, being of aboriginal de-
scent, having a low level of edu-
cation, etc.).
We argue that the fundamen-
tal cause mechanism works
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TABLE 2—Three Different Public Health Approaches to Improving Health
Intervention Approach Objective Target for Intervention Critiquesa
Populations at risk (Lalonde5) Prevent disease in those individuals at higher risk Reduce the specific risk exposure for individuals at Blames the victim; does not prevent other 
higher risk through behavioral (or biochemical) individuals from becoming at risk
changes
Population approach (Rose6) Increase overall population health Shift distribution of population risk exposure toward a May increase health inequalities
lower mean through changes in environmental 
conditions that lead to increased risk
Vulnerable populations Decrease health inequalities between socially Shift to a lower level the risk exposure distribution of May lead to positive discrimination; may lead 
(this essay) defined groups socially defined groups through changes in social to stigmatization; may be less efficient in 
and environmental conditions that make groups terms of population health
at higher risk of risks
aThe critiques directed at the populations-at-risk approach are empirically documented. The critique listed for the population approach is currently being researched, and those associated with
vulnerable populations are speculative.
through 2 correlated pathways,
the first of which relates to the
life course. Kuh et al.21 showed
that a person’s position in a
health indicator distribution is
the result of all previous experi-
ences, including those that may
not be directly related to health.
Thus, for instance, not only are
children who live in poor fami-
lies at higher risk of conditions
such as uncontrolled asthma
(because of differential levels of
medical care received as well as
differentials in compliance), but
the cumulative effect of poor
health from childhood into
adulthood seems to be higher
for people from lower-income
families.22,23 By not considering
the life trajectory of risk expo-
sure, Rose’s approach is blind to
the crucial effect of the life
course. The life course tells us
that an individual’s position in a
distribution is the end product
of a life trajectory. Therefore,
shifting a distribution implies
curbing as many life trajectories
as there are individuals in the
distribution. There is no reason
to assume that curbing individ-
ual adverse life trajectories is
the same as shifting individual
positions in a risk exposure
distribution.
The second pathway relates
to the concentration of risk.
Moderate correlations between
several risk factor exposures in
the general population may
mask highly differentiated expe-
riences in specific subpopula-
tions. Indeed, exposure to multi-
ple risk factors and a greater
number of comorbidities are
more frequent in some vulner-
able populations (e.g., popula-
tions with low socioeconomic
positions, aboriginal peoples,
etc.). By focusing on single risk
factors, Rose’s approach cannot
account for multiple risk expo-
sure. Vulnerable populations,
we argue, are those who con-
centrate numerous risk factors
throughout their life course be-
cause of shared fundamental
causes associated with their po-
sition in the social structure.
Population-approach interven-
tions themselves seem to have
abetted the augmentation of so-
cial inequalities in health through
their unintended effect of con-
centrating risk in vulnerable
populations. It appears from em-
pirical observations that individu-
als from vulnerable populations
are the least able to positively
respond to population-approach
interventions. This “inverse care
law” states that those with the
most resources at hand to adapt
to new situations will be the first
to derive maximum benefits from
population-approach interven-
tions.14,20 Population-approach
interventions may also have un-
fortunate effects on vulnerable
populations because of incon-
gruities in social and cultural as-
sumptions between public
health practitioners and targeted
groups.24–26 There is a growing
disconnect, for example, between
the assumptions that tobacco
control practitioners take as self-
evident (e.g., the preeminent im-
portance of health, the value of
knowledge as a determinant of
health)27 and how smokers view
their smoking and their health.
A recent article by Bottoroff et
al.,28 for instance, explores the
important role that smoking
plays in reinforcing dominant
ideals of masculinity for men,
particularly those becoming
first-time fathers.
CONCLUSION
We have explored the path-
ways through which the laudable
public health objectives of im-
proving the health of the overall
population may lead to increasing
health disparities between various
social groups. That the objective
of improving population health
may not necessarily be compati-
ble with the objective of reducing
health disparities is becoming ac-
knowledged in an increasing
number of health policies.29 One
way to ensure that vulnerable
populations are not left behind in
the improvement of population
health is to distinguish these
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objectives and design public
health strategies that use both
population and vulnerable popu-
lation approaches to interven-
tions. Many national jurisdictions
have adopted policy recommen-
dations that couple the reduction
in health disparities with the im-
provement of overall population
health. Such policies can be
found in various reports, such as
“Integrated Pan-Canadian
Healthy Living Strategy,”30 the
Swedish “Health on Equal Terms
Public Health Policy,”31 and
“Tackling Heath Inequalities:
A Program for Action” in the
United Kingdom.32
There remains the question
of what a vulnerable population
approach to intervention should
look like. Although an authorita-
tive answer is clearly outside the
scope of this essay, a tentative an-
swer would identify 2 characteris-
tics for vulnerable population in-
terventions. The first is that such
interventions must be based on
intersectoral approaches. Funda-
mental causes that create vulner-
ability are rooted in everyday
life, and their alleviation lies
mostly outside of the health sec-
tor (the prevention of illiteracy is
one case in point). In such cases,
the role of the health sector is
not so much to invest directly in
the transformation of social de-
terminants as to take a leader-
ship role and “engage with other
sectors in health disparities’ re-
duction.”29 The second charac-
teristic is that such interventions
should be participatory. Given
that one of our critiques of popu-
lation approaches is that the tar-
geted populations often have dif-
ferent concerns than those of
public health promoters, an es-
sential attribute of a vulnerable
population approach would be its
inclusion of members of vulner-
able populations in the articula-
tion of the problem and the de-
velopment of the program and its
evaluation. This is not to say that
the vulnerable population ap-
proach should be the only one to
involve the participation of popu-
lations, but it emphasizes that
participation is a key intervention
feature of this approach.33
Finally, no intervention ap-
proach can singly fulfill all public
health goals. The more we inter-
vene in the name of the public’s
health, the more we learn about
the positive and adverse effects
of our strategies. A vulnerable
population approach to public
health is no exception, and it is
likely to produce unintended ef-
fects. We can only speculate
about such adverse effects, as
shown in Table 2. We believe,
however, that the notion of vul-
nerability, as distinct from that of
being at risk, offers a useful
framework to address the ques-
tion of health inequalities.
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